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Abstract of JP9213656 
PROBLEM TO BE SOLVED: To enable a 
control of the eutectic reaction of an Al film to a 
titanium film and to bury a conductive layer in a 
high-aspect ratio open part with good accuracy 
by a method wherein a reaction preventive film 
is formed on the upper surface of the titanium 
film extending from the prescribed height of the 
sidewall of the open part to the upper surface 
of an interlayer insulating film. 
SOLUTION: A TiN film 10, which is a reaction 
preventive film, is selectively formed on the 
upper surface of an interlayer insulating film 3 
and the upper part of the sidewall in the interior 
of a contact hole 4. Thereby, a Ti film 9 only 
being exposed in the interior of the hole 4 
reacts with an Ai film 12. Accordingly, the 
excessive eutectic reaction of the film 12 to the 
film 9 can be prevented from being generated. 
Moreover, as the existing part of the film 9, 
which reacts, is limited, the Ti film 9, which 
acts, can be controlled by controlling the film 
thickness of the film 9 situated at the part. 
Accordingly, a control of the eutectic reaction 
becomes possible and the hole can be filled 
with the film 12 with good accuracy. 



2 ,9 fO 



fr-,- M,U,U. ■ 


y 


I ( / ( 

M 







•3 



CD 

m 

I 

CD 
I— 

m 

o 
O 

-< 



Data supplied from the esp@cenet database - Patent Abstracts of Japan 



FILE 



Page 1 of 1 



<l9>B*aW«Fff (J P) <12) & H| ^ jl^ & $| CA> 



^^9-213656 

(43)iil|Q 9 #(13871 88156 



H0 1L 21/28 



21/768 



301 



P I 

H0 1L 21/28 



21/80 



30 1L 
801R 
301T 
L 
C 







(71)ltiffiA 


000006013 










(22)^0 


¥JB&8#aS96>282B 










(72)38W# 
























<74)ftSA 





(54) *»8*3gB**tf*<D«31cfrifc 



(57) tESj] 

tfXetCfe^-C. A Igl 24T !§g9i©£HEJS* 

[Ktt^ft] T i 819 £ A I HI 1 2 t«Ma©-&# 

T i SS9<^>— gp^^T iN§SlOTi?->r# 
&^©A ! IS 1 1 ©il»ii*tSS^±f 




Page 1 ot 1 



i 

mm 1 1 T^»@s©±S(cafisei»6^^3 

SR#, mafBDaK>£fcft> £®M©j*fit©iSi? te* t? 

3 ft ft; *■ * > 4 T >l S ~ -? A * 4©£ 
HBS54, l5iS^D^W®Jii<Z:-BlT^(DiS3A>!E>B?a!Sfe , )iife 

fc4*<e©^r£§S 4 ^.^3 UX%>i>ti.m 

[H#3g3] IMtfiMMeJbJlC(m0?4Ott 

mtmv&f&z ft, B5ia? * >s(fcg©j^ccgsii*j 
mm 4 3 -T4re«eJdi(cinBMil$ei^ 

f *Ig4 . B5l2^nSi!©^<S:^tJ±ffl^ 1 ©* * 
>SS£j&8? *Ifi4, B3iai3Qa##lg©j^E©?&;* 

f >M4BHa5£lfrjLtt&<E>±j| KM 2©7 * S i ■? A 
~9 AS fcli<£©££Jg©J:g(C© 1 ©7JU 

<tftB<z>tl£#£. 

Sfcti&Bf tltC*« C 4 ««« 4"T *SfcfcI4 SSix© 
[tt**6] su eatttukft. SSl©r 

[Bttff7] gl<&**>&fr&SU«>rJU5i$A 
*4 C 4 ft < gftfttCff 9 C 4 tffflU? &tlt*!ll4 ft 



WP9-2 13 656 

1 0 0 0 1 ] 

ttfi^ccnt/. tttciinifituft<3f*a£ftfcHa&!> 
<^K«sssftfcj&«ia«>«364 * 

[ 0 0 0 2] 

[KJkOttlBI <$|ICLS I ) ©iSSIfSffcK 

*-*) ©rx^* Htti»ftfef 4-*r*>4. 

[ 0 0 0 3 ] C © J: "5 ftS7*^ * h HJBQtf < WT. 

T. AIE4KT. > -SrfBsS^-^i. H9Kl«r*$(C 
a>>> t*-*440lWCA Ittl Zicmtyftl 4» 

@SS^ES(Cftfftft^4t-5^JSgj!>i*->ftu 
[0004] C©*}fcMWr«&* *fc»tc. Mr 
.'t5^5*|$ai*ra*3tl?c. SI 21*. fSfcCJfcil 
20 r* 5 X;i 9 irgfScc J: 0 A I m 1 1 «Jt?.«Sh*rf£« 

(ur, guitar. > . 2it7HnsttttB. 34*sBa 

TiSl4Sf. ). 6tt?»S/'J-tf-^KH. 7i*Mlfc 
?3f^ («T. T i NK££?. > . 8it*»>4r 

.-i'5afcii'e©^4©^^ig (WT. ^filS4i8 

f. ) . 1 l&A I 

[ 0 0 0 5 ] S fc. fit^^^SCiffi^ai*, 8 
Si ©£SHK Wtrtfc»B2 4SI^^@3 i3>? 

««dtrs>ate 5 X 0 T i M5 4 T i N«7 ' 

©JiSitC^/a^ Wfe T 1 83 5 4St£ 1 4*Klo<s tf, f 

A^?^S«CJ:0T i ©9 4 A llll 24«r^6£f^ 
OBIOMB) . 

[0006] l *MtcWOft*i(E>±iitcx 

't 9 »fe(ClOAl|ll C©B$. A I HE 

u.12 \m&&< K.ti\®£nxi,>ztcib>fcmkutt3 
40 «>4. B»ttT i!894A 1 18 1 2 4/i^fiSl5 
tfico. AiKi i<*c©SiStcJiBfit/JSit>*t?ffin 
ttWLht r^siio - w < a o a » * h *-*4 k:« 

4^S«>ji*. cUBttAlMl 1©«B»*K«»:0T« 
ft^n-C. HI 2mjWJU«4ft*. 
[0007] 

[%W«S^U*^4T^S^S3 l/^L/ft*^. K££© 
«r* 5 y A I ^ 1 2 4 T i ^9 4 

0ftAK£#4>m»4. A1K1 l^a>*f h^-A 
SO 4'NjtftST«*|feJSi&{ii|l t JhL/ < 01 3K5it"«fc^Kl 



Page 1 ot 1 



3 

a > 3? >? \ * - 4 ©if i ft ■£>. $ fc . 

#»SlfcWWite«tf£ . Allll ©**0*ittUft 
8 ifc «j flPflf * A I m 1 l #4>tt < ft 0 , 
K**»83!i«afHc<f*4<:*rt«Kta«)A mi i# 

a>3?J h*-*4K#aT£©«*lf4, StVC. H 
! 4<<:Sf J: SKa h*~*©feM&»3P?&* 

[ 0 0 0 8 ] C<D*m&. ±E©J: l»W 
[ 0 0 0 9 ] 

*-C«to*S *lfc# * > i 7 * * AS fclt«©S6 £ 

iiiaBiQg©tig©ft£©$3J»6ffiiag 
**>£±i5is^©**>8t£7*5-$AS*ti* 

©6*£©^)^«MT*5ia!JWtf 4©S!M£ 

©7* * s. 0 AS fcj **0d£K&'CftlASn , C<r4. 
[ 0 0 1 0 ] C ©*H3©M#ji2 K»*>£i£!W*&g 

[00 11] CC^©li#3S3Kfct>££«f*gg 

[0012] C©#^©S#>g4lC&b££jSf*gg© 
Mfi^it. Ttfl*«©Jdi<Cjrofi<|]te£OT* 

xsi. f5iEigra*&^©ffiS©<^Ki8a&£E , fr$" 

&XBi, BfKI?C]&^^gtf£BK»l©?*> 

msssmi^ff>±si(cMixmss 1 ©? *>ig 

QJ*tMt*<D&Sdllfi>±MKM 1 OTA* 

&fl*©ilr*©*5 * * >t 7 * * i9 AS tdX 
*©fi£tt£©*UUte£titt' *Ig<£.fr<§jtt<,>£. 
[0013] C©JW©ttOT5Kff&*4U||ftitt© 



4 

tt&^it, MOM Kifcor. SttttiUlw. 

[0014] C©jM3©M#JV6 (Cffto&HHtiiB© 
Hfi^Sit, a*»4*fctt5 Ml<D?$> 
St. Sd9AjhM. »l©T**-*A«fctt*©SftB 
fc jr. tm 2 ©7 A * ~ •? A S tt 1**© £&tl©5U 6£*£ 

[ o o 1 5 ] c<omvmmi «cftto&*»*«Bfl> 

10 1 ©* * >£#>6£r 1 ©7 A * ~ •? AS fcl«©SAR 

*»sw4*-c©£i«*. *auwrr*c±at<s«a 

[0 016] 

HB«*JK(/C8WW*. 19 lit. **B©*«lft:ff*> 
***fMtt©KBHT%4. H<CfcV»T. lttTBW 
n^itt. 2li*ttUrti*IS. SttMBIMUft. -- 
4 {*7*§Mfc8*g 2 ©-h#©JIia$68iS5 3 (CHQ 3 ftfc 
20 a>*>h*-A, 5 i±S 2 ©T i§8C*&T i83, 6 

r. > *«si4Ji«sa6t'c««ofc**>i"j-tf-^'K 

€. 7»TiNM,.8it^AW, 9«JHl©Ti*'C*' 
i& 1 0«5f6tt±S5"C*4T i NlS, 11 MM 

i©a i Mr««A iMtcM. we^^yiM K 
€ 6 a* - * ? ? a > ^ ? «A 1/ H <4E 1 ^ A I H 
1 lt©a>jf^Hi«:^JtK:i/, TiN^7**3>* 
* K *- Jk©K0iC«l*'C A 1 1M 1 1 iSIS 1 4 ©HE 
fliK J: *&&e&«MT£fc»©;< »J T«"C*« , 
30 ^S8 ti©6£l^«C A 1^11 ©i£ni4«:iai±S 2 

1 0 M^ftKl6*l»Jtr*«TA*H«fk^ Jf >« 
*awt**>gS©i»y;lvc»->T4J:i'. 
[ 0 0 1 7 ] @2 - 8 fe<fctf@ 1 li. £Jfe©©S 1 K.® 

«l*^g©16@lar-*&. 

[0018] @2JC*"r«fc 9tc, TMtttttUBSAQEMft 

*h , «'*iaB i ©^^a±tcsK]jfe«ii3 ^sjgst,. 

:«Ci^^l!t8iS2©±^©«Hii6S^3(C2>?? |- 

40 fc^srr &o 

[0019] ^K@3tilipTJ:^(C. a>4r*h*-A 
4©|*rtl*£&±iHK*'' < f 0 T 1 115 CjRffE 

ftl Onm) 4Ti N©7 <ggfel 0-ftl00n 

in) t%&mt>. 

[0020] :xm4K.*?* J iK: ^44^(7 00- 
60 01»*m». a»i't*-A4©*«K|[ft«* 

[002 1] $«H 5 tC5«1*J: ^tc:. T i N©7 ©±JS 
50 T i S$9 (Hit 1 0 n m> t«« 



rage i ui i 



5 

[0022] :Xim6 ^(C T \ J©9 (QkMiZ 

it^.'?-; t i ami ossa***. cm 

[0023] :*tt0 7 K*? J: ^ tc. £ffl£*-'< 9 5& 
tCfc DM2 ©A 1 Mfftft A ! SI 1 2 <KSft 1 0 0 n 

[0024] $£G| 8 ^ K. IS 1 <*5 

*i i <*w»ioonui> cm. ai 

Ml Hi, AlSSl2ATili9A©£^EJS«:**iS 
fttt©*Lb±ffl»C * *«ttffc± K* 0 2 > * 9 V *- 
*4tCfl*. ftftaWCtt3>*M#-.M*®W& 

*. HBttAiiSi lwUBittKjiDWit^ftr, 
<*mi8> . 

[0025] *«fe©ftS 1 C*$W4«B&frtWT«c 
Ti 

fxt^xH*. Ar ftlOSCCM 
EE* ftlO'Pa 

t i Njfteflg&ft 

DC^9- ftkW 

Ar/K, . It 10 /ft 1 OSCCM 
Efi ft 1 0-' Pa 

A 1 

DC^9- ftkW 
7iHsX#* A r. ft 1 OSCCM 
BE2> ftlO'Pa 
[0026] Ot©* *K. K£lftJtft'Cfc*T i NM 

A4fift©«lit/Cl**T ift9©»#A I Ml 2 4iS 
UST&T iftSCffftaWfcWMfeStVC^aw. *© 

[002 71 44*. TiB5. 9 AT i umitmtA 



0 IWffO-2 1 3 65 6 

5 

tt. TH i ±B 4<M5«»BW>«^Lt?*> & ? < 7 * - 
[0 02 8] 

[%n©ttA] c©»wi©i§:*js i Kftb&g*{tttB 

fcfc^TTii, HD«©f«©8re©*te*&iai5«H& 
©±ffltCjWC©M 1 ©? * >e©±g«lSJ£KJtJg* 

ftfcUTi**©*, * * > tr-'i ^ - •? as tcitzoiz 

10 [00291 C ©ft!)!©*** 2 (Cftfc&£»1*ilS<C 
fc«,>Tti. KfcttuUI***:/©ftftft, ISffc§g*fcti 

[0030] C©JM!©BM0*3 CfM>**tt|tfHtt: 

©£££©&gi§SA©Ba{<:? * >«xKfbMbw»«snr 
t, > 4 ©T\ T$$SI i 7 * $. ~ *) A t©*jas(t *jjp 
♦H/t»««iii*i*Jt'C<r*, 

[003 1] (Cftfe«$i*1*liK© 
It, IIP»©lWtoifflfc©*S*»&ft 
20 BJ6^©J^K*tfT©SU©*iOlg©JdgKJSl& 
IfrjUteEiAl/fcft. >4t£7* 1 A* felt* 

©&fit«DWfcEifi*ac i/ri'*©-c. rist*t i 
sons*? * . t ©tM4ttreitoMa# we <t 
o. sp^©±^5«g!s©a«>iA*«i0[Aiifi]±'r-&o 

[0032] COft<noBAft5 (C^t>i^«f*^S© 
WMrSccfc^-Ctt, (Bt«im*f »«>aikiS, ft 
(fcKS foUftftf Ul£ bJt©"C, TS©?" * >Bt Jbft 
0>7b k z-*} A« fcJi-C-C^JliC^Jfal&^^tC 

30 [0033]C ©IHKMlJtQi 6 (C»to4*«(t^S© 

[00343 c <o§mv&#m 7 tC»b^>^«l4^g© 
^©•c, ftftcoftBuif!muft*wft34ttrt>* 
[@ia©iasji^] 

tB 1 ] C©5^©f[fe©^ffi 1 tCft<b44U8f*§Sft 
*»W*fc«>CMKlBHt?*&. 
40 [192] C©^©SJS©«SS 1 Kffit>&««fttle 

[03] C©^!©3iJ6©^8l 1 «:{Stto4^f*Sig 

©Ma^fftfl^istftpr&fc^iwaat 1 **. 

[@4] C©^©^©^IilK^4^(*^S 

[05] c©»S©*ft©ftfti«:(eb**«(*«B 
©Mfi**fl^-I»*llWT&/fe^llWHB'C4*. 
[06] C©^<Mtft©ftftlK{eb***ftttft 

©ssSig*ft©-xg4Sji?3-r * fcJO©'Kfflia r* 

50 [07] C©^©^dH©ftftl«:(Xjb&¥«(tilft 



rage i 01 i 



(5) £H¥9-2 13 656 

7 8 
<^fi**0!>-IS4l(W1**fci6©l!raja"C**. * ©WWC**. 

[08] C©^<^te®^SSl«:»to*^iei^sig [013] ffi*«K:ffito**i!W*«K«:M«T4&tf> 
[09] ft*Fi](C#to£*«<^£Sa^T**:«><Z> [014] SE$flK{$fc*^#&E&3a^T*fci£> 

[0io] t;t*#K<$b*£«#iig0&&#aa>- m^omm) 

[011] 'l$*«CC^b-i*«(*^S©«^^- j£20Ti§g. 6 **>vy?-rKB, 7 TsN 

iat8a«T*fc»©8iaBt?**. Hi. 8 10 tin*, 11 bioai 

[012] t«3iwi«fl**iNMW*itffir&fc«>*io 11. 12 mz<ok\m. 



[01] [02] [011] 




rayt! i ui i 



WF9-2 1 3656 




raye i ui 



(5l)lrre.Cl • ftfll£4 ffmm^ F I j$#&Sffij*i 

H0 1L 21/90 D 



'* NOTICES * 



Page 1 of 



Japan Patent Office Is not responsible for any 
damages caused by the use of this translation. 

£™ XTS word which a Canno, £SB2d S ° *" ' ranSla " 0n ™ "°' re " eCl ,he 
3. In the drawings, any words are not translated. 




[Claim(s)] 

Sr^ r d r u rr ; whic i the j ~ ins ^- *■ 

film embedded the conductor at said opJ^^^^S^^^^"^ ,n i^ d inter,ayer insu,ation 
The titanium with which said up conductive laSer was tormSSi - c ° n ct !, d Wlth sa,d ,ower conductive layer 
attachment wall from the pars basilars ossis occSis nTSin ^ the p , redetermine d height of a side 

■alloy. A cascade screen with the So ^^ffffm USSZS Jn??'!' ° f th6 6UteCtiC film with the 
Hm which was missing from the top face S^^55eMraSKS£,^r3 ,teCt, ^ rea ° ti0n With the 1st titanium 
lower layer from the predetermined height of the sidTStlchS 2?n 1?* ^ d was formed sequentially from the 

aluminum, or its alloy. The semiconductor devtee SSS^S^SLS ? ' d °?T ,no ' Said 1st titanium film - 
tSlTTh 0 ! 21 CaSC / de SCr66n and •"•S^ffi 01 th6 1St a,Uminum formed h the 

g W^ni!K^«l~J^ ^ ™ ^'reaction prevention film is characterized 

arming a titanium silicide layer in 
ossis occipitalis of opening, respectively, fo ming a Itaffi? *" haS , exposed t0 the pars basilaris 
said titanium silicide layer, and forming a caS s ^ la T ° f Said 2nd titanium film and 

nitride at the upper layer of an interlayer insulation fTm te ° tlC f " m ,n the upper of said titanium 

k^SSJffl £jSK the " pp er 'aver of a lower conductive layer, and 

reaction prevention film in the upper aye? of S 1st tifalmS f " m> J he process whicn for ™ the 

insulation film from the predetermined to oht of the JS^y^^^^X t0P face of said inte ^ 
interior of said opening, and the side attachment wall ^ofS^rSiS^i** 1$t t,taniUm film aN over includin 9 the 
or its alloy film in the upper layer of said IstTifanium film a!d 2;? e Pr0C6SS which forms *• 2nd aluminum 
approach of the semiconductor device which ^S^ J^^JSS^ . prave , nt pn film ' Tne manufacture 
with the process which forms the eutecti Him with ffi^mhS SrW. ^ ? 3 Side att achment wall 

SS2 SSSt 2Lo« 4 or 5 that the formation 

aluminum or its alloy film is characterized i by being i a spatteT' nUm ° f ' tS a " 0y film and tne 2nd 

P^SSaSS^ -cording to claim 4 to 6 characterized by 

without carrying out atmospherlc-alTlSSsure m ' nUm ° r te alloy film from th e 1st titanium film. 



[Translation done.] 
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^ SK^E^^sssa so ,he ,,ansia,ion may not re,iect ihe <*** 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



semiconductor device and its mSufSrl iJJiSSSh P 9 ^ th6 int6r,ayer insulation film ab °^ a 

' o?~ 0 ^ contact ho, which is the connection ho, 

makes it detailed and is used for the elecMc <^e^ SS? JlSl u W»'Part> by which the internal wiring 

"foonS? n w l UCt0r d6vice (especial1 * W Ms hSSK^ir* Wmn9 W ' th hi9h int69rati0n 0f a 

Ot is hereafter described as a,uminum 
contact hole.), as shown in drawing 9 the s aae Dieee 14 S2?„??S T™ 9 (lt 18 hereafter Ascribed as a 
tuSS^F* 3 Problem ^^M^^tS^ a ' UminUm fi ' m 13 inside the contact hole 
SSSSJjl is the 3 ^ technioue was developed. 

film (it is hereafter described as t1 film ) and 6 as'foMhe H^T? ?W ,ayer and 3 ~ for the M^L 
film.), and 8. a titanium silicide laye and 7 ar > [ an n f,lm ( '*] 8 , hereafter des ™°e d as the TiN 

Krn^s^ device forms the Ti film 5 and the 

2. an mterlayer insulation film 3, and a contac I ho e 4 in fhe fl?n? i * fom !! no an Impurity diffused la ver 
treating, making the Ti film 5 and substrate 1 which were farS n V. 306 ? a , substrate 1 • Next, after heat- 
hole 4 react and forming the titanium s Side X 6 the T? fiTm Q 1h bas,lar,s ° ssis occipitalis of a contact 

Ki la M yer ,°U he ™ fi,m 7 by the ^ZTtod^m? and the alum,num f,lm 12 are ,ormed in the 

sln'cT^^ ^ a strata 1 to an 

liquefy. Moreover, if the Ti film 9 and the aluminur^ Sm 2 oartSnJtf S J 6ated near tne meltin 9 Point, it begins to 
aluminum film 1 1 begin to participate an eutS^S^ coincidence and a lifting and the 

become easy to move and vX g ? 'a Tc^M^XlS^i !T!f y imPr0V6 ' and ft wi " 
embedded, flattening of the front face is Carried out hi^£ .„r# aK P fl 41 } - And fmallv a contact hole 4 is 
^configuration shown in drawing ?2 ° Ut by the $Urface tensiP H of the alumi ™™ ™m 1 1 . and it serves 

techn^utif there f—? ^^-P^e aluminum spatter 

film 1 1 goes to a contact ho, an !^^?TsrD L 1 «^ Ti 3 m 9> by the time the aluminSm 
contact hole 4 will become imperfect S^S^ m^ ^Sl ? as , show n m drawing 13 , the embedding of a 
aluminum film 1 1 turns into ^^tom^^t^S!^ *T the a ' Uminum film 1 1 which ™>st 
superfluously, and this serving a a wall I The eSSm R " an 6 « teCtiC reaCtion Progresses 

1 1 ] to a contact hole 4. Therefore as shown ^^?14 t^mh2ff ^ Partia " y ' and aluminum movin 9 

»pisa,r difficu,t for controi of an ^ss^j^^ 

offering the structure and its 
Precision at high aspect ratio opening. bed a conductlv e layer with a sufficient 

[Means ,or So,vi„ 0 «,e P r06 ,e m J As for ,he semiconductor device concern^ c,ai m , „, tnis invent™, an 
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interlayer insulation film is formed in the upper layer of a lower conductive layer. It is the semiconductor device 

Srt 5r ndUCl ? ' ayer , Wf ? Ch ? Penin9 WaS f0rm6d in Said interlayer insulati °n ^ embedded the 
u,h?l ol h S ' d 2 P6 r in9 ; and was electrical| y connected with said lower conductive layer. The titanium with 
wh.ch said up conductive layer was formed even in the predetermined height of a side attachment wall from the 
pars basilar.s ossis occ.pitalis of said opening, aluminum, or the eutectic film with the alloy A cascade Sen 
with the reaction prevention film which prevents an eutectic reaction with the 1st IBanluTn^^c^L^telna 
from the top face of sa.d interlayer insulation film, and was formed sequentially from Slower layer from The 

XS Wul^m 8 ^^" 1 Wa " ? f ^ ,° Penin9> Said 1St titani ^ fil ™ J its a loy. It 

consists of the 1st aluminum formed in the upper layer of said cascade screen and said eutectic film, or its alloy 

semiconductor device concerning claim 2 of this invention is 

[001 1 ] A titanium silicide layer is formed in the surface section of a lower conductive layer by which the 2nd 
htan.um film has exposed the semiconductor device concerning claim 3 of this invention to the pats basifarfs ossis 
occipitalis of opening in claims 1 or 2 at the upper layer of an interlayer insulation film Respectively atitan urn 

2?£l 8 °/ med S the UP , Per ' ayer 0f said 2nd titanium film and said titanium silicide ^w^S a^c^SSien 
SJ^tectic film are formed in the upper layer of said titanium nitride 

I/hwIh * man . uf acture approach of the semiconductor device concerning claim 4 of this invention The orocess 
Tnr™ i°Z S an m erlayer .' nsulation fi| m in the upper layer of a lower conductive Uw.^Z%wssrtS™ 

1 in ? h Pemn9 ' n , the PO , Sltlon of said interlayer insulation fi|m - The Process which L^the^ea?to?S^Ston 
film in the upper layer of said 1st titanium film covered over the top face of BM^S^t^^S^^L 
.predetermined height of the process which forms the 1st titanium film all ove ndud ng the TnS o said 

ff^?BS?£S ° Pe H nin9> ?" Pr0C6SS WhiCh f0mS the ^ alumhrorit 'alloy film 
^a~ 

1001 3J In claim 4. the reaction prevention film of the manufacture approach of the semiconductor devir P 

fnn n i C !iT 9 i da,m , 5 of c this k Mention is the nitride, the oxide film, or ******** of tilanlum 

loouj in claims 4 or 5. the formation approach of the 1st titanium film, the reaction Drevention film th» i«t 

SKl^ fHm and the 2nd alUminum ' or its alloy film of the ™™ a "tu e apZaTo Ts 
? em ,'c?1 d u UCtor dev,ce concer n'n9 claim 6 of this invention is a spatter <*PProacn or tne 

100 15] The manufacture approach of the semiconductor device concerning claim 7 of this invention is 

continuously performed in claim 4 thru/or either of 6. without carrying ou atm^erfc-aJ *2£Z££ all th» 

processes until it forms the 1st aluminum or its alloy film from the 7s? Sanfum fHm P ° f *" th6 

[Embodiment of the Invention] 

The gestalt 1 of operation of this invention is explained with reference to a drawing below aestalt 1 nf nnaran™ 
di Lsed to« 2 SS"?, i-T car ^. out '? ,ne "<"><* m ™*>°< insulation f m 3 y o an SS 

Sinicc 6Xt, i S Sh °^ n in ? a T fl 3 ' the Ti film 5 ( th e number of thickness 1 0nm) and the TiN film 7 (ten 
SSSn! "J T ° f nUmbers) are formed by the s P atte r a« over including the interior of a contact hi e 4 

[0021] Next, as shown in dawino_5 . the Ti film 9 (the number of thickness lOnm) is formed in the upper layer of 



Page 3 of ; 

the TiN film 7 by the spatter 

^P°a& -ayer of the Ti film 9 by the 

membranes are formed by making thickness smaH (fo^Gxamn^ 2. L^' '? Slde a contact hole 
predetermined height of a side aUachment walT P ' 5nm ° r ' eSS) by ° nly the upper part m ™ than the 

100nm) which is the 2nd 

thickness 100nm) is formed in the ^oKrface bv ftTJ^SSJfi? 1, the a um,r \ Um film 11 (the number of 
(about 500 degrees C), as shown in drawino fl At w« tfmf £' 6 9 3 substrate 1 to an elevated temperature 
wettability improvement by SnJtecttSffiton SSSSSL^ ?. Um H ,m film 1 1 90es t0 a contact hole 4 by he 
heating, finally a contact hole 4 ^ the Ti film 9 > a " d liquefaction by" 

the aluminum film 11, and it se^ls^^nr^tin^^- T l faCe 18 Camed out by tne surface tension of 
formed, an eutectic reaction i ^^^^a^(i^S?B , ^i 1? f"™ 0 "' Since the TiN film 10 is 
attachment-wall fixed height has exposed ffitetTfl^m « h,Ch ^ T ' f " m 9 be '° W Contact hole 4 side " 



rnrwm ThL ZT k < BAposea leutectic film 8). ~ 

T??ifmform^ operation are shown below, 

film formation condition DC pow^ «»OOM pressure Number 10-1PaTiN 

Number 10-1PaAI film formation condition DC ow Jl^ lw 10/number 10SCCM Pressure of numbers 

- 1 Pa number [0026] As mentioned above s^nce Ze ll Z nJSSSF* ^ NUmb6r 10SCCM pressure Ten t0 
formed in the top face of an interlayer insulatton film <? JnH^ ° h 18 reactl0n P reven «on film was alternatively 
contact hole 4 interior, only the T I ilm ^tehta! JnXLn 5° UPP ? r part of the side attachment wall of the 

-film 12. Therefore, a superfluous iZ^^^^^^S h °' e 4 interior reacts with the al "™num 
ex.stence part is limited, the amoun of Ti which reSts bv contm S ^TT' SmCe f the Ti film ' s 9 which rea cts 
controllable. Therefore, control of an eu ecTc reS I ^ aSpH Z ^ th!d ?^ s ° f the Ti film 9 of the Part is 
precision by the aluminum film 1 1 ttamed and can embed a conta ct hole with a sufficient 

an?9 7 a^^^ in formation with the Ti film 5 

Moreover, although this invention was used the ?on Sd ^hot wilh tL nS^'? S , Patt6r method was used - 
rat.o opening, it can be adapted similarly about the veer hote Ih^i* a 9 8ta 'V of u operation . 'f it is high aspect 
layers of a lower layer and the upper layer Ch 18 3 connectlon hole between the conductive 

. i0028 J 

insulation film from the predetermined hefgM o ^ttttSl^ * e t0P faCe 0f an interlayer 

reaction with titanium, aluminum, or its alloy i ' attained and Pmh^S f ° Pen ! n - 9, CO , ntro1 of an eutectic 

to opening improves. anainea. and the embedding precision of the up conductive layer 

Snto t ^ ™° 9 ^^J^ SinCe thS reaCti0n <~ "m was 

[°oo3i fssta r — utual reaction of a 

prevention film in the upper 13^0^ ' % ltS a,loy be cause after forming a reaction 

from the predetermined heighTof V^tSZS^^SS^ r? °' *" ,nterlayer inSUlation f ilm 
which react . as a result , control of an eutectic react \Th?*?£?? 9 ^ P6rform contro1 of the amou nt of Ti 
conductive layer to opening improved the rSSu^SiS^S Uf? h d the embedd i"9 Precision of the up 
of this invention . manufacture approach of the semiconductor device concerning claim 4 

'^^^^^^EBB^'^ 01 ,his invention - since each 

carries out continuously, w«h^^5ZKSteU^^^^ a,r ? 7 °i ,hls inventlon ' » 
.he tron, tace o, each f ,m. Therefore, nlither a m °enKe SSS,r* SSSSf 
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PRIOR ART 



[Description of the Prior Art] The aspect ratio of opening (for example, contact hole which is the connection hole 
of a semi-conductor substrate and the conductive layer formed in the upper part) by which the internal wiring 
makes it detailed and is used for the electric connection during each internal wiring with high integration of a 
semiconductor device (especially LSI) is increasing steadily. 

[0003] When the aluminum which is a conductive layer, or its alloy film (it is hereafter described as aluminum 
film.) was formed by the conventional spatter to such high aspect ratio opening (it is hereafter described as a 
-contact hole.), as shown in drawing 9 . the stage piece 14 arose on the aluminum film 13 inside the contact hole 
4, and there was a problem that a circuit did not operate normally. 

[0004] In order to solve such a problem, the elevated-temperature aluminum spatter technique was developed 
- Drawing 12 is the sectional view of a semiconductor device in which the aluminum film 1 1 was formed by the 
conventional elevated-temperature aluminum spatter technique, drawing — setting — 1 — a semi-conductor 
substrate (it is hereafter described as a substrate.), and 2 — an impurity diffused layer and 3 — for the titanium 
film (it is hereafter described as Ti film.), and 6. as for the titanium nitride film (it is hereafter described as the TiN 
film.), and 8, a titanium silicide layer and 7 are [ an interlayer insulation film and 4 / a contact hole and 5 / 
titanium, aluminum or the eutectic film (it is hereafter described as the eutectic film, with the alloy, and 1 1 ] 
aluminum film. 

[0005] Moreover, the manufacture approach of the conventional semiconductor device forms the Ti film 5 and the 
TiN film 7 by the spatter all over including the interior of a contact hole 4. after forming an impurity diffused layer 
2. an interlayer insulation film 3, and a contact hole 4 in the main front face of a substrate 1 . Next, after heat- 
treating, making the Ti film 5 and substrate 1 which were formed in the pars basilaris ossis occipitalis of a contact 
hole 4 react and forming the titanium silicide layer 6. the Ti film 9 and the aluminum film 12 are formed in the 
upper layer of the TiN film 7 by the spatter (refer to drawing 10 ). 

[0006] Next, the aluminum film 1 1 is formed in the whole surface by the spatter, heating a substrate 1 to an 
elevated temperature. At this time, since the aluminum film 11 and 12 is heated near the melting point, it begins to 
liquefy. Moreover, if the Ti film 9 and the aluminum film 12 participate in coincidence and a lifting and the 
aluminum film 1 1 begin to participate an eutectic reaction in this reaction, wettability will improve, and it will 
become easy to move and will go to a contact hole 4 (refer to drawing 1 1 ). And finally a contact hole 4 is 
embedded, flattening of the front face is carried out by the surface tension of the aluminum film 1 1 . and it serves 
as a configuration shown in drawing 12 . 
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P-en'S 1 of .his invention, since the ,eac to T 

insulation film from the predetermined ShTof fhe slSTZ^S^ 0 ™' the 100 ,ace °* an ,m °«W 

which react . as a result , con tro ot^^Z^bftSST^iT oer ' om l COn,,c " °* ,he am °» nt 0?H 

conductive layer to opening improve in the rSuSe annS he embeddl "0 Precision of the up 

of this invention . manuracture approach of the semiconductor device concerning claim 4 

'^O^ZX^XZ'SITX^ C ° nCem ™ c,a,m 6 « ^ mention, since the 
&W'm»^ *• — 

carries out continuously. VSSS^iS^SSSSSSTSiSSS^ ^ ? °' "* inVen,ion - since " 
[Translation done.] 
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TECHNICAL PROBLEM 

film 1 1 goes to a contact hole 4 an euS reactfon SB s od al ^ Ti T 9 ' by the time the alumlnSm 
contact hole 4 will become imperfect. MoreoJI the fS i fSSwlSJiSST , drawmp 13 - ■ the embedding of a 
aluminum film 1 1 turns into the eutectir film n ^ J ls i )revented fr °m the aluminum film 1 1 which most 
superfluously, and this serving as a 25 the eutecTc^m Ib^ 9 ' " 30 T 6CtiC reaction ^ 
-.[ 1 1 1 to a contact hole 4. Therefore, as shown in drawina partially ' and alurTlinu " moving 

"Sc T ^ ^ aims at offering the structure and its 

precision* high aspect ratio opening. Can 6mbed a cond uctive layer with a sufficient 
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fc^Sbffl^ KoSaS^ d6ViCS ^° nCernin9 daim 1 of this inventiJn7a7~~ 
equipped with the up ! conduce lajer S 'f 11 is the semiconductor device 

conductor at said opening. ^mJ^SS^Si^tSi f insulation film ' embedded the 

which said up conductive laye was ^to^SS^S^S^^S S ucl ? Iayer ' The titanium with 
pars basilaris ossis occipitalis of M^S^r m K£^rj^^. M ° f - a u Slde attachme nt wall from the 
-with the reaction prevention film wh ch °fw^ m JS?^^^ I!™?** the alloy> A cascade sc "*" 

K? S^^S^^i^rSj.a*^ "*«»*•■'.**• concerning claim 2 of this invention is 

Klfl^ 'aye, by which ,he 2nd 

occipitalis of opening in daim Tor 2 "at thTuoZ? a »r f m 3 lnvention 10 tne P are Pilaris ossis 

nitride is formed in the upper laye of said 2nd SlnH ^T^?! in . sulal !°"' il "'. respectively, a titanium 

K&, U „!X«Srn^ <?*» 4 o. * invention The process 

forms opening in the position of said IrteZer KatioTfflm rZ %S n * lc W? 8 '- and ,he crocess whlcn 
film In the upper layer of said 1st UlmZSiSSo^jL^SSfS T s the raac,ion P^ention 
predetermined height of the process wNch form^mefSnif,i ^rlfL!, Sa 11 T ,erlayar lnsulation ,ilm 'rem the 
opening, and the side attachment wa"ol sad one ninn ™i m ? ? v f lncludin9 lne lnte[,or <" said 
in the upper layer of said 1st tanium film S =2ST!22' 1- P ocess wfllch lorms ,he 2nrJ ^uminum pr its alloy film 
side attachment wa ?egu pped wTh ne wocIS ?whS'°ZTr"°? ,^ Wen lhe P™**™'™* heigh? 5 a 
alloy film from the pars basilaris ossis occSfef?.! Sin? U * . S .k SCtlc " lm wi,h " taniurn - *minum, or its 
alloy film in the upper layer oTsaS fSuffi " ^ " '° rmS ' he ,st al ™'"™ °< « a 

<**. concerning calm 6 S ?™nS a spane" ma " U,a5,U,e °* the 

processes until i, forms the ™^tt#^^22E?3Zr** ^ °' a " •» 
[Embodiment of the Invention] 

Sffi tofteSSS ^TO£^^ reto ^ t0 3 dr3Win9 b6,0W 9estalt I - ° f operation 
impurity diffused layer SKu^^h^??? ^ QeSta,t 1 0f operation - ln drawing an 
6 is the contact hole where openfnQ To A ^wa^s carried ou ^ ^ 2 A " int6r ' ayer insulation fi,m - 

diffused layer 2. Ti film whose 5 is 2nd Ti him andTi film St rtL?™ ; ter 'ayennsulation film 3 of an impurity 
occipitalis of a contact hole. The titan kim s«d* lale ^^^^S^T^ f ° r ? ed in the pars basi,aris ossis 
eutectic film and whose 9 7 is 1st Tif In- > a? fnr thi ™ n l? e 0 S i? Strate 1 reacted and was f °rmed. Ti film the 
film, and 1 1 are aluminum film whi h fthe Is .^mm1 n \S!S^ 10 iS lhe reaction preve ^ on 

contact, and makes good contact nature of a suSZ 1 Si S , d t,0n ' tne , tltamum silicide layer 6 forms ohmic 

*n , I a, Ihe time o, tormaflon. and ZZ'S t^£^L*ZZ2Z2%« Z KZo 



" « n u ' : Pa oe 2 of ; 

oSe~^^ 

S which SrSfd S eSS' ~ 3 iS '°, rme 2 on lhe m * ,ro "< •*» °< •» s^rae 1 
insulation film 3 of an impuXK lays™ 3 C ° n,aCI h0le 4 ls fo,med in lhe W« interlayS 

hSnlsf-'io^oT^lS^fi;'^ SnTaST' ,hi ?r S ' 0nm) abd <" a ™ <«"> ' «en 
[0020J Next, as shown in diaSnii he^aV-SaH700-K.™fI Ud -!. n9 T ,ha interior °' a conlacl h * 4. 
formed in the oars basilari^iiisTcoiote is of a contacfhole 4 are m»^ T ' "' m . 5 and subs " a,e 1 which ™° 
is formed. u '"" ls c ' a 00n,act nole 4 are made to react, and the titanium silicide layer 6 

fe°™ ZS. ZTSSP*** ■ me 11 ' ilm 9 <the "™ bar °> lOmrt is formed in the upper layer of 

S^I^SS^^^'iiHS '"'r f UPPa ' la ' ar °< tba T1 *» 3 d v >ne 
membranes are formed by maWng thteknas smril (tor S fT' 6 at his ,'L me - inslde a contact hole 4. 
Predetermined heigh, ot a aide atechmant wj ""^ 5 " m ° r la$$) by only the P a « more than the 

"atom JuSLt lo^dtWairblTa 5,1* " he numb « °* <°°™> which is the 2nd 

asras Sei^ ,o,med h in •» wh ° ia — » 

aluminum film 1 1 goes to a contact hole 4 l bv th» i22J£ ■ e ° raas C) ' as snown in dfa wlno ft . At this time the 
m 12 and the Ti film 9. and Canton by'hea P T^F^ on « ,ha al ™'n™ 

srs ^^ziSS^^ " s a» in ,he part which ,he 

Ti film formation comkinOO^S^^V^SZ ^ ° Perati0n are shown below - 
film formation condition DC »SSZ*%^ Number 10-iPaTiN 

Number 10-1 PaAl film formation condition DC powl ■ olS^T » f L Pressure of numbers 

1 Pa number [0026] As mentioned above, since the TiN fHm iTJES? 8 9 ♦ Af Number 1 0SCCM pressure T ™ to 
formed in the top face of an interlayer Insula?™ fHm I «„ ul ' Ch 18 reactl0n P reven «on film was alternatively 
contact hole 4 interior, only the Ti film KrtKhtaJ^S^S k* UPP6r part of the side attachment wall of the 
film 12. Therefore, a superfluous eu ^S^Sb^SliS^ ^ 4 feaCtS with the 

existence part is limited, the amount of Ti whfch reacts bv SS K 0r i° V ? r ' since the Ti fi,m ' s 9 which reacts 
controllable. Therefore, control of an eutactfc reaS ^hlSSS , !S, the thlC, l neSS 0f the Ti film 9 of the part is 
Precision by the aluminum film 1 1 ' ° n 18 attained and can embed a contact hole with a sufficient 

and 9 7 «» inadeouate in formation with the Ti film 5 

Moreover, although this invention was usTforlhe ^^ta^^^W 8 , patter method wa s used, 
atio opening, it can be adapted similarly about the veer hole ih^h 1 6 968talt of nation, if it is high aspect 
layers of a lower layer and the upper layer Wh,Ch 18 a connec «on hole between the conductive 
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[Brief Description of the Drawings] 

iSBS^VffS^ ** eXP ' a,ninS ,hS a-.ce conce,nin a the ges.al, , of 

SSST"' ^To.tt» B BS^" " ~ - - -conduce 
pS^^^ -each o, „ senator 

»7*%S»^^ ~ - - —f 

^S«* a a s SK 

dev.ee concerning the conventional example e manulac tufe approach of the semiconductor 

«%E£^VES£&*J^ °" e Pro " SS * 016 "«**» <~ o, the semiconducfor 

Mjij !! is a a :s vt: £ ssss !„ e rasas £S concer * 9 r — ' ~- 
ittWS SKSK tr — 7 The ™ 
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"Drawing 21 




[Drawing 31 




[Drawing 41 



[Drawing 6] 




[Drawing 8] 
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[Drawing 9] 




[Drawing 1 0] 
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